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矮 4 号和日本晴杂交，构建 3 个 F2 遗传分离群体，运用 SSR 标记对水稻抽穗期





（2）佳禾丛矮和广场 13、广陆矮 4 号、日本晴亲本间遗传多态率分别为 22.2%、
22.1%和 52.6%。 
（3）利用 BSA 法，在佳禾丛矮/广陆矮 4 号和佳禾丛矮/日本晴两个群体中
均在第 1 号染色体的 RM5914—RM6387 区间检测到控制水稻抽穗期的 QTL，贡
献率分别为 16.32%和 15.48%，推测该位点为控制水稻抽穗期的 1 个主效基因。 
（4）利用佳禾丛矮和日本晴 F2 群体构建的遗传图谱，进行水稻抽穗期 QTL
分析，共检测到 4 个影响水稻抽穗期的 QTLs，分别位于第 1、5、6 和 10 号染色
体上，总贡献率为 46.63%，其中 qHd1 和 qHd6 的贡献率较大，分别为 15.48%
和 15.73%；qHd5 和 qHd10 的贡献率较小，分别为 6.90%和 8.52%。 
（5）qHd6 与 Hd1 都位于第 6 号染色体上的同一区间，预测 qHd6 与 Hd1 为
等位基因。通过对比佳禾丛矮 Hd1 基因和日本晴 Hd1 基因序列发现，佳禾丛矮
Hd1 基因在第二个外显子上缺失了 4 bp，产生了一个提前的终止子，导致 JHCA
编码的 Hd1 蛋白短于 NIP 编码的 Hd1 蛋白；结果表明 qHd6 与 Hd1 可能为等位
基因。 
（6）与前人研究结果比较发现，qHd1 是一个尚未被精细定位和克隆的主效


































Heading date is a very important trait for the adaptation of rice to different 
cultivation areas and crop seasons. Heading date (From sowing to initial heading) 
directly reflects the growth duration of rice. Appropriate growth duration plays a key 
role in maintaining high and stable yield of rice. In this study, we selected 
Jiahecongai(JHCA)、Guangchang 13(GC13)、Guangluai 4(GLA4) and Nipponbare as 
parents to establish three F2 populations (JHCA/GC13 、 JHCA/GLA4 and 
JHCA/Nipponbare) in order to identify major quantitive trait loci (QTLs) for heading 
date. Results obtained in this work will provide a solid foundation for futher fine 
mapping and map-based cloning of the major QTLs for heading date in the future. 
The main results in this study were shown as follows: 
（1）Heading date in the three F2 populations exhibited an incompletely 
continuous distribution, indicating heading date is controlled by multiple genes, 
including major and minor genes. 
（2）The polymorphic rates between JHCA with GC13 、GLA4 and Nipponbare 
were 22.2%、22.1% and 52.6% respectively . 
（3）Bulked segregant analysis(BSA)of heading date in the F2 populations 
identified one major QTL for heading date in the interval of RM5914—RM6387 on 
the long-arm of chromosome 1 in both JHCA/GLA4 and JHCA/Nipponbare F2 
populations. This QTL could explain the phenotypic variation of 16.32% and 15.48% 
in the two F2 populations respectively, suggesting that it is a major gene for heading 
date. 
（4）Four QTLs for heading date (qHd1, qHd5, qHd6 and qHd10) were detected 
by analysis of the date obtained from the JHCA/Nipponbare F2 population. These four 
QTLs were mapped on chromosome 1、5、 6 and 10 ,and could explain 15.48%, 6.9%, 
15.73% and 8.52% of the phenotypic variation respectively. Together, the four QTLs 
accounted for a total of 46.62% of the phenotypic variation.  
（5）qHd6 was located in the same interval on chromosome 6 as Hd1, a 
















to promote flower initiation. On the basis of the similarity in chromosome localization 
and heading date phenotype, we assumed that qHd6 and Hd1 are alleles. Sequencing 
analysis of Hd1 in JHCA showed that there was a 4 bp deletion in the second exon of 
Hd1, which would result in a premature stop codon. Thus, the protein deriving from 
the JHCA Hd1 gene was shorter than that from Nipponbare Hd1. These date suggest 
that qHd6 and Hd1 are very likely alleles. 
（6）Compared with the results of previous studies on heading date in rice, we 
found that qHd1 is a major QTL for heading date which has not been fine mapped or 
cloned. This research lays a foundation for fine mapping and positional cloning of 
qHd1 in the future. 
 




















食作物之一。中国稻作面积 3300 余万公顷，约占世界稻作总面积的 1/4，占全国
粮食播种面积的 1/3，而产量则约为全国粮食总产量的 45%，是世界上稻谷总产
量最高的国家。世界上的栽培稻分为两种：即亚洲栽培稻，又称普通栽培稻（Oryza 











































30 – 35 天，而营养生长期会受不同品种的内在遗传基础和外界环境（主要是日
长和温度）影响，变化较大，因此抽穗期的长短（从播种到始穗）直接反映了水
稻品种生育期的长短[1,6]。水稻品种抽穗期的长短，主要决定于品种的“三性”，





营养生长期都以短日（9 - 11h）和高温（28 - 30℃）作为最适日长和最适温度条
件下测定的。不同类型的品种各有其不同的基本营养生长期，短的可以只有 10
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